Guava (Psidium guajava L.
INTRODUCTION
Guava trees (Pisidium guajava L.,) suffer from several serious and destructive diseases at all stages of its life. Several fungi attack guava causing seedling root rots ( Under the Egyptian environmental conditions, several most important serious diseases attack guava foliage, roots and fruits. Guava die-back disease an important and economic serious problem causing severe losses in both nurseries and orchards in Egypt 
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Although the recent strategy of control plant diseases is depend upon minimizing of fungicidal utilization to avoid environmental pollution and keep human health, fungicides are one of Integrated Pest Management (IPM) weapons, fungicides are still one of the most important means to control the causal pathogens of different diseases either in in vitro or in in vivo, accordingly this trials were carried out to the present study. The effect 24 fungicides differed in their active ingredients and chemical groups including systemic and nonsystemic ones were tested on Botryodiplodia theobromae growth and their efficiency on the die-back disease.
Information about cultivar reaction of guava transplants against Botryodiplodia theobromae is still scanty. Cultivar reaction of guava trees is one of the most important factors affecting percentage of disease incidence and disease severity of guava die-back disease and considered one of Integrated Pest Management (IPM) weapons to control the causal pathogens of different diseases.
The strategies of the present study were designed to chemical control against Botryodiplodia theobromae Pat., the causal agent of guava dieback disease, as well as response of guava cultivars to the disease were also investigated.
MATERIALS AND METHODS
In a previous study; Botryodiplodia theobromae Pat. isolate Q.K.4 was the highest pathogenic to produce typical symptoms of guava die-back under greenhouse conditions. Such isolate was used throughout of this study (the author, in Press).
Inocula preparation
Discs 5mm. of the mycelial growth of the pathogen was taken from 7 days old cultures of Q.K.4 isolate of B. theobromae Pat. grown on PDA medium. Each disc was set on the surface of sterilized corn meal medium in each 500ml. glass bottle. Corn meal medium was prepared by adding 200g. of corn meal to 100g. sand and 200ml. water in each glasses bottles (500ml.). All bottles were autoclaved at 120°C for one hour at 1.5 IB square inches. A set of 5 bottles were used as replicates of each treatment. A set of 5 bottles of sterilized corn meal sand medium were used without fungal inoculation as control treatment. All inoculated as well as uninoculated bottles were incubated at 25±2°C for two weeks to obtain sufficient mycelial growth of different isolates.
Soil infestation
Soil infestation was carried out using corn meal inoculated with a 5mm. disc from isolated B. theobromae (Q.K.4) isolate taken from 7 days old cultures. Plastic pots 25cm. in diameter were sterilized by immersing in 5% formalin solution for 15 minutes and left to dry for two weeks for complete evaporation of formalin, and then were filled with autoclaved at 120°C for one hour at 1.5 IB square inches; sand and clay soil mixture (1: 1 w/w) was prepared for soil infestation. Both sterilized pots and soil mixture were left for few days under greenhouse before infestation. The prepared inocula of the fungus on corn meal medium were mixed individually with the autoclaved soil sand mixture at the rate 5% (w/w). The inoculum was thoroughly mixed with the upper surface of soil and irrigated regularly 7 days before planting homogenous guava transplants to ensure the establishment of tested isolate. Thirty infested plastic pots (each pot contained 5kg. of soil sand mixture) were used for isolate (Q.K.4). The soil was infested with isolate at the rate 5% of soil weight. Control treatment was applied using fungus free corn meal medium. One guava transplant cultivar Banaty (one year old) was cultivated in each pot. Five pots were replicates used for each treatment; each treatment contained six guava transplants. Plants were examined for guava die-back disease after 15, 30, 45 and 60 days from inoculation. Pots were arranged in complete randomized design. Re-isolation from inoculated guava transplants was made as mentioned before, to confirm Koch's postulates.
Chemical Control of Botryodiplodia theobromae Pat., the causal pathogen of guava dieback disease 1. Laboratory studies (in in vitro experiments)
Effect of fungicides on mycelial linear growth (mm.)
Accordingly, these trials were carried out to study the effect of twenty four fungicides differed in their active ingredients and chemical groups including, systemic and non-systemic fungicides ones (Table 1) .
The calculated quantity of each fungicide for each concentration was weighed and dissolved in 5ml. of distilled water and made up to 100 ml, 25ml. of each concentration was added to each plate (9cm.) in the freshly prepared PDA (Potato
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Dextrose Agar) separately and allowed to cool to a pouring temperature of 40-45°C. Twenty five ml. of these PDA amended with different fungicide at different concentration poured into 9cm. in diameter sterilized petri dishes. Each plate including the control (without fungicide) on solidification PDA medium was inoculated in the middle with uniform mycelial disc (5mm. in diameter) of the most virulent isolate of Botryodiplodia theobromae code (No. Q.K.4) obtained from 7 days old culture by using sterilized inoculating needle. Each concentration of each fungicide including control (media without any fungicides) were placed in an incubator at 25°C±2 for 7 days and observed daily for mycelial growth. Radial mycelial growth was measured when growth of control treatment completely filled any plate. Five glass petri-dishes 9cm. in diameter were used for each particular concentration as well as, control treatment (media without any fungicides).
Effect of fungicides on amount of mycelial growth (mg.)
The effect of twenty four tested fungicides (Table 1) on the amount of mycelial growth was studied of the most virulent isolate of Botryodiplodia theobromae code (No. Q.K.4) investigated by using eleven different used concentrations i.e., 0, 5, 10, 25, 50, 100, 200, 300, 400, 500 and 600 ppm. of each tested fungicide were prepared according to (Sharvell, 1962) to determine their ability to inhibit the amount of mycelial growth. One hundred ml. of sterilized Czapek's broth medium were placed in glass Erlenmeyer conical flasks (250ml. capacity) five replicates of each concentration for each fungicide (treatment) were inoculated with mycelial disc 5mm. in diameter obtained from 7 days old culture of the desired of the most virulent isolate of Botryodiplodia theobromae code (No. Q.K.4). All glass Erlenmeyer conical flasks were incubated at 25°C±2 for 7 days. Fungal mates were collected on previously weighed filter papers, washed with distilled water, dried at 70°C for constant weight and weighed. The amount of mycelial growth of each tested fungicide for each concentration was determined. Data was being the average of five single determinations.
In vivo evaluation the efficacy of different fungicides against guava die-back disease in pot experiments under greenhouse conditions
The same twenty four tested different fungicides in laboratory studies (in in vitro experiments) were used to evaluate their efficiency against guava die-back disease on cultivar Banaty. Homogenous transplants one year old were cultivated in pots (25cm.). Pots contained infested soil with isolate Q.K.4 of the pathogen. One transplant was culitved for each pot. By using rates of application (as recommended dose) of each tested fungicides. The different fungicides (Table 1) were applied by two methods; soil drench and foliar spray to determine their efficacy of reduction the disease incidence and disease severity of guava die-back disease.
Meanwhile a set of pots containing autoclaved soil mixture used as control treatment was amended a mixed with fungus-free corn meal medium (uninoculated corn meal medium). Pots were filled with either of the mixture as required. Guava transplant cultivar Banaty (one year old) were surface sterilized by using 2% sodium hypochlorite solution for one minute, washed with sterilized distilled water, then one transplant was planted in each plastic pots (25cm. in diameter) containing soil mixture infested with the tested Botryodiplodia theobromae isolate code (No. Q.K.4). Percentage of toxicity was calculated according to the formula suggested by (Topps and Wain, 1957) as the following: Toxicity or reduction of disease incidence or disease severity % = X 100.
Where: A= disease incidence or disease severity after fungicides application (treatment). B= disease incidence or disease severity before fungicides application (control).
Soil drench application
The same twenty four fungicides tested in laboratory studies were used to evaluate their efficiency in pot experiments under greenhouse conditions against guava die-back disease of cultivar Banaty one year old by using rates of applications (as recommended dose) of each tested fungicides individually were used as suspensions by solving rates of application (as recommended dose) of each tested fungicides per liter of water for each plastic pot (25cm. in diameter). The percentage of disease incidence and disease severity were assessed before the application with fungicides treatment.
One transplant per/pot and pots soil were drenched with one liter of each fungicidal suspension or solution to saturate the pots soil and main-Abd El-Aziz tain a 1-cm. layer of fungicidal suspension or solution over the surface for one time.
Five replicates for each treatment; each replicate contained six homogenous guava transplants one year old, planted in six pots (one transplant per/pot) and also a set of pots for the control treatment (treated with water only without any fungicides), soil drench treatment was applied for one time. Pots were kept for 60 days under greenhouse conditions at 25°C±2 and irrigated regularly with tap water as needed used for each treatment. After 60 days from fungicidal soil drench treatment, the disease incidence and disease severity were assessed.
Foliar spray application
The same twenty four fungicides tested in laboratory studies were used to evaluate their efficiency in pot experiments under greenhouse conditions against guava die-back disease of cultivar Banaty one year old, infected previously with the most virulent isolate of Botryodiplodia theobromae code (No. Q.K.4), the same method in pathogenicity test of inoculation was used as mentioned before. By using rates of applications (as recommended dose) of each tested fungicides. Each plastic pot (25cm. in diameter) were covered with plastic sheet upon soil surface to prevent solutions or suspensions of tested fungicides from fall into soil of each pot and fungicides were used a suspension by solving rates of application (as recommended dose) of each tested fungicides per liter of water and were sprayed from all direction until runoff by using a normal manual pressure sprayer 1.5 liter in size separately for one time. The percentage of disease incidence and disease severity were assessed before the application with fungicides treatment.
Five replicates for each treatment, six homogenous transplants for each replicate (one guava transplant per/pot), the same number of guava transplants were grown in infested soil, also, a set of pots treated with water only without any fungicides as a control (treatment). Pots were kept for 60 days under greenhouse conditions at 25°C±2 and irrigated regularly with tap water as needed used for each treatment. After 60 days from fungicidal foliar spray treatment, the disease incidence and disease severity were assessed, and the reduction of the percentage of disease incidence % D.I. and percentage of disease severity % D.S. were calculated as mentioned previously in soil drench application.
Cultivar reaction
The reaction of four guava transplant cultivars i.e., Banaty, Malisy Ahmr, El-Mobaker and Gizy Ahmr one-year-old were kindly obtained from Production Unit of Fruit Section, Horticulture Research Institute, Agriculture Research Center (ARC) were used in this investigation to infection with ten isolates of Botryodiplodia theobromae Pat. which were characterized in a previous study (the author, All Botryodiplodia theobromae isolates associated with guava die-back symptoms used for testing pathogenicity on guava transplants cultivars for pathogenicity screening against the isolates of Botryodiplodia theobromae and mentioned under greenhouse conditions (10-14h. light-and-dark cycles) at 25°C±2. Five replicates for each treatment, each treatment contained six homogeneous guava transplants for each cultivar individually one transplant for each pot and the same number for each cultivar of guava transplants individually was used in control treatment and pots were arranged in a randomized design.
Inocula preparation
Discs 5mm. of the mycelial growth of different isolated Botryodiplodia theobromae Pat. isolates were taken from 7 days old cultures on PDA medium. Each disc was set in the surface of sterilized corn meal medium in each 500ml. glass bottle. Corn meal medium was prepared by adding 200g. of corn meal to 100g. sand and 200ml. water in each glasses bottles (500ml.). All bottles were autoclaved at 120°C for one hour. A set of 5 bottles were used as replicates of each isolate. A set of 5 bottles of sterilized corn meal sand medium were used without Botryodiplodia theobromae Pat. isolates inoculation as control treatment. All inoculated as well as uninoculated bottles were incubated at 25±2°C for two weeks to obtain sufficient growth of different isolates.
Soil infestation
Soil infestation was carried out using corn meal inoculated with a 5mm. disc from each of Botryodiplodia theobromae Pat. isolates taken from 7 days old cultures. Pots of 25cm. in diameter were sterilized with 5% formalin solution and left for a Chemical control of guava die-back and response of guava cultivars to the disease in Egypt week for formalin evaporation, then were filled with autoclaved sand and clay soil (1: 1 w/w). The soil was infested with each isolate alone at the rate of 5% of soil weight. The inoculum was thoroughly mixed with the upper surface of the soil and irrigated regularly seven days before planting to ensure the establishment of the isolates. A set of pots as control treatment were applied using free from any Botryodiplodia theobromae isolate corn meal medium. One guava transplant, cultivar Banaty, Malisy Ahmr, El-Mobaker and Gizy Ahmr (one year old) were cultivated for each cultivar individually, one transplant planted in each pot and five replicates were used for each treatment, each treatment contained six homogeneous guava transplants. All transplants were examined for guava die-back disease after 15, 30, 45 and 60 days after inoculation. Re-isolation from inoculated guava transplants was made as mentioned before, to confirm Koch's postulates.
Disease assessment
A method of visual estimation of the disease was assessed on samples consisted 160 guava trees from each inspected locality where used for assign disease. The disease incidence (D.I.) and the disease severity (D.S.) percentages were calculated for each season through the following formula (Cooke et al 2006).
% Disease incidence (D.I.) = X 100
Where: Σ x= sum number of diseased transplants; N= total number of inspected transplants
Where: n= number of examined transplants; v= numerical rating of the scale (0-4); N= total number of transplants; x= maximum value (5) of evaluation scale Disease reading was determined for each transplant according to the disease severity rating by determing the area of infected part to include the diameter of the area of the transplant. The following numerical rates were suggested for disease severity:
0= healthy transplants, no symptoms; 1= 1-25% infected part of the transplants; 2= 26-50% infected part of the transplants; 3= 51-75% infected part of the transplants; 4= 76-100% infected part of the transplants
Statistical Analysis
All experiments were laid out in a completely randomized design (C.R.D.) there were five replicates for each treatment; each treatment contained six homogenous guava transplants, one transplant planted per/plastic pot (25cm. in diameter) experiment under greenhouse conditions. Statistical Analysis carried out in Agricultural Informatics And Arithmetic Unit, Faculty Of Agriculture, Ain Shams Univ. Data were subjected to ANOVA by using SAS statistical software (SAS Institute, 2009) and significant difference among the treatments was portioned by least significant difference test (LSD) at probability levels of P= 0.05 (Steel et al 1997). Table ( 1) indicate the effect of twenty four tested fungicides at different concentrations i.e., 5, 10, 25, 50, 100, 200, 300, 400, 500 and 600 ppm., to growth PDA medium on the mycelial linear growth (mm.) of Botryodiplodia theobromae Pat. isolate code No., Q.K.4 (the most virulent isolate). The fungicide Amistar Top 325-32.5% E.C. was highly effective in reducing the rate of mycelial growth (mm.) on PDA medium at 100 ppm., followed by Camzin 50% W.P., Monceren 25% W.P., Montro 30% E.C., Topsin-M 70% W.P., Alliette 80% W.P. and Daconil 72% S.C. at 200 ppm. conc., these set of fungicides exhibited the highest effective in reducing the rate of mycelial growth (mm.) of Botryodiplodia theobromae Pat. (isolate code No., Q.K.4.). Meanwhile, Bellis 38% W.G. and Dithane M45 80% W.P. were stopped the fungal linear growth (mm.) at 300 ppm. conc. followed by, Tilt 80% W.P., Penazole 10% E.C., Opus 12.50% S.C. at 400 ppm. conc., followed by, Master 25% E.C. and Punch 40% E.C., inhibited mycelial linear growth (mm.) at 500 ppm., these set of fungicides showed a moderate effective in reducing the rate of mycelial growth (mm.). However, the other fungicides i.e., Vectra 10% S.C., Fung show 12.50% W.P., Score 25% E.C., Tecto 50% S.C., Rovral 50% W.P., Rizolex T 50% W.P., Ridomil Gold/Plus 42.50% W.P., Copral 50% W.P., Eminent 12.50% E.W. and Thiovat Jet 80% W.G. inhibited mycelial linear growth (mm.) at 600 ppm. and exhibited a lowest effect in reducing of mycelial linear growth (mm.). Data also, indicate that the inhibiting effect of all the previously tested fungicides were gradually increased by increasing the concentration of each fungicide and inhibited the mycelial linear growth (mm.) from 5 to 600 ppm., respectively. Data also, recorded the maximum linear growth of Botryodiplodia theobromae As for the effect of the previous twenty four tested fungicides on the total amount of growth (dry weight mg.) on Czapek's medium of Botryodiplodia theobromae Pat. isolate code No., Q.K.4 (the most virulent isolate), the Data recorded in Table ( 2) indicate that Amistar Top 325-32.5% E.C. tended the same trend as with mycelial linear growth where it stopped completely the fungal growth of Botryodiplodia theobromae Pat. at 100 ppm., however, the other fungicides showed different trend followed by, Camzin 50% W.P., Monceren 25% W.P., Montro 30% E.C., Topsin-M 70% W.P., Alliette 80% W.P. and Daconil 72% S.C. at 200 ppm. conc., these set of fungicides exhibited the highest effective in reducing the total amount of growth (dry weight mg.) on Czapek's medium of Botryodiplodia theobromae Pat. isolate code No., Q.K.4. Meanwhile, Bellis 38% W.G. and Dithane M45 80% W.P. were stopped the amount of growth (dry weight mg.) at 300 ppm. conc. followed by, Tilt 80% W.P., Penazole 10% E.C., Opus 12.50% S.C. at 400 ppm. conc., followed by, Master 25% E.C. and Punch 40% E.C., inhibited amount of growth (dry weight mg.) at 500 ppm., these set of fungicides showed a moderate effective in reducing the amount of growth (dry weight mg.) of Botryodiplodia theobromae Pat. (isolate code No., Q.K.4.). However, the other fungicides i.e., Vectra 10% S.C., Fungshow 12.50% W.P., Score 25% E.C., Tecto 50% S.C., Rovral 50% W.P., Rizolex T 50% W.P., Ridomil Gold/Plus 42.50% W.P., Copral 50% W.P., Eminent 12.50% E.W. and Thiovat Jet 80% W.G. inhibited amount of growth (dry weight mg.) at 600 ppm., and exhibited a lowest effect in reducing of amount of growth (dry weight mg.). Data also, indicate that the inhibiting effect of all the previously tested fungicides were gradually increased by increasing the concentration of each fungicide and inhibited the amount of growth (dry weight mg.) from 5 to 600 ppm., respectively.
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In vivo disease control with the tested fungicides under greenhouse conditions experiment Greenhouse experiments (in vivo)
Application of twenty four fungicides as foliar spray or soil drench to guava plants under greenhouse conditions. The efficiency of 24 fungicides (Tables 3 and 4) applied as foliage spray or soil drench the suppression for estimation their effect on guava die-back diseased trees. Data in Table  ( 3) proved that soil drench was the higher efficient method in elimination of disease incidence followed by foliar spray. Such result was true for all fungicides. Amistar Top 325-32.5% E.C. was the most efficient fungicide in reduce disease incidence, followed by Camzin 50% W.P., Monceren 25% W.P., Montro 30% E.C., Topsin-M 70% W.P., Alliette 80% W.P. and Daconil 72% S.C., these set of fungicides exhibited the higher efficient in reducing the disease incidence. Meanwhile, Bellis 38% W.G., Dithane M45 80% W.P., followed by Tilt 80% W.P., Penazole 10% E.C., Opus 12.50% S.C., Master 25% E.C. and Punch 40% E.C., these set of fungicides showed a moderate efficient in reducing the disease incidence. However, other fungicides i.e., Vectra 10% S.C., Fungshow 12.50% W.P., Score 25% E.C., Tecto 50% S.C., Rovral 50% W.P., Rizolex T 50% W.P., Ridomil Gold/Plus 42.50% W.P., Copral 50% W.P., Eminent 12.50% E.W. and Thiovat Jet 80% W.G. showed a least efficient in reducing the disease incidence.
Data in Table ( 4) proved that soil drench was the higher efficient method in elimination of disease incidence followed by foliar spray. Such result was true for all fungicides. Amistar Top 325-32.5% E.C. was the most efficient fungicide in reducing the disease incidence, followed by Camzin 50% W.P., Monceren 25% W.P., Montro 30% E.C., Topsin-M 70% W.P., Alliette 80% W.P. and Daconil 72% S.C., these set of fungicides exhibited the higher efficient in reducing disease incidence. Meanwhile, Bellis 38% W.G., Dithane M45 80% W.P., followed by Tilt 80% W.P., Penazole 10% E.C., Opus 12.50% S.C., Master 25% E.C. and Punch 40% E.C., these set of fungicides showed a moderate efficient in reducing the disease incidence. 
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However, the other fungicides i.e., Vectra 10% S.C., Fungshow 12.50% W.P., Score 25% E.C., Tecto 50% S.C., Rovral 50% W.P., Rizolex T 50% W.P., Ridomil Gold/Plus 42.50% W.P., Copral 50% W.P., Eminent 12.50% E.W. and Thiovat Jet 80% W.G. showed a least efficient in reducing disease incidence of Botryodiplodia theobromae Pat. (isolate code No., Q.K.4.).
Cultivar reaction
Information about cultivar reaction of guava transplants against Botryodiplodia theobromae is still scanty, ten coded isolates of Botryodiplodia theobromae Pat., i. 5, 6, 7 and 8) showed that, the reactions of Banaty, Malisy Ahmr, ElMobaker and Gizy Ahmr cultivars to such isolates. It is cleared that all the ten isolates of Botryodiplodia theobromae Pat. according to their capability to infection of all different four guava cultivars homogenous transplant one year old were pathogenic with 15, 30, 45 and 60 days after inoculation with different degrees.
Data also, indicated that all four guava cultivar reactions were differed from cultivar to another, where Banaty was the most susceptible cultivar to the all tested Botryodiplodia theobromae isolates, while Malisy Ahmr and El-Mobaker were moderate susceptible cultivars. Meanwhile, Gizy Ahmr was the lowest susceptible cultivar. Also, the disease incidence and disease severity of the tested isolates were increased by increasing periods after inoculation (15, 30, 45 and 60 days). 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 33 Whereas: * = Diseases incidence ,**= Diseases severity Statistical analysis system (SAS), Duncan's studentized range (HSD) test at alpha= 0.05 Least Significant Difference (LSD) for tested B. theobromae isolates as percentages for disease incidence= 704111 Least Significant Difference (LSD) for days after inoculation (15, 30, 45 and 60) as percentages for disease incidence= .013.1 Least Significant Difference (LSD) for days after inoculation as percentages for disease incidence after 15 days of inoculation= 1.3084 Least Significant Difference (LSD) for days after inoculation as percentages for disease incidence after 30 days of inoculation= 2.1447 Least Significant Difference (LSD) for days after inoculation as percentages for disease incidence after 45 days of inoculation= 2.0812 Least Significant Difference (LSD) for days after inoculation as percentages for disease incidence after 60 days of inoculation= 2.1973 Least Significant Difference (LSD) for tested B. theobromae isolates as percentages for disease severity= 0.2712 Least Significant Difference (LSD) for days after inoculation (15, 30, 45 and 60) as percentages for disease severity= 0.0988 Least Significant Difference (LSD) for days after inoculation as percentages for disease severity after 15 days of inoculation= 0.1663 Least Significant Difference (LSD) for days after inoculation as percentages for disease severity after 30 days of inoculation= 0.212 Least Significant Difference (LSD) for days after inoculation as percentages for disease severity after 45 days of inoculation= 0.3035 Least Significant Difference (LSD) for days after inoculation as percentages for disease severity after 60 days of inoculation= 0.6791 Abd El-Aziz (un-inoculated) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (15, 30, 45 and 60) as percentages for disease incidence= 0.4301 Least Significant Difference (LSD) for days after inoculation as percentages for disease incidence after 15 days of inoculation= 1.0605 Least Significant Difference (LSD) for days after inoculation as percentages for disease incidence after 30 days of inoculation= 2.0034 Least Significant Difference (LSD) for days after inoculation as percentages for disease incidence after 45 days of inoculation= 2.2173 Least Significant Difference (LSD) for days after inoculation as percentages for disease incidence after 60 days of inoculation= 2.0033 Least Significant Difference (LSD) for tested B. theobromae isolates as percentages for disease severity= .0.13 Least Significant Difference (LSD) for days after inoculation (15, 30, 45 and 60) as percentages for disease severity= 0.0915 Least Significant Difference (LSD) for days after inoculation as percentages for disease severity after 15 days of inoculation= 0.1414 Least Significant Difference (LSD) for days after inoculation as percentages for disease severity after 30 days of inoculation= .0..01 Least Significant Difference (LSD) for days after inoculation as percentages for disease severity after 45 days of inoculation= 0.2282 Least Significant Difference (LSD) for days after inoculation as percentages for disease severity after 60 days of inoculation= 0.6938 (un-inoculated) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 83 Whereas: * = Diseases incidence ,**= Diseases severity Statistical analysis system (SAS), Duncan's studentized range (HSD) test at alpha= 0.05 Least Significant Difference (LSD) for tested B. theobromae isolates as percentages for disease incidence= 704011 Least Significant Difference (LSD) for days after inoculation (15, 30, 45 and 60) as percentages for disease incidence= .01700 Least Significant Difference (LSD) for days after inoculation as percentages for disease incidence after 15 days of inoculation= 1.0605 Least Significant Difference (LSD) for days after inoculation as percentages for disease incidence after 30 days of inoculation= 1.8987 Least Significant Difference (LSD) for days after inoculation as percentages for disease incidence after 45 days of inoculation= 2.0148 Least Significant Difference (LSD) for days after inoculation as percentages for disease incidence after 60 days of inoculation= 2.1022 Least Significant Difference (LSD) for tested B. theobromae isolates as percentages for disease severity= .07273 Least Significant Difference (LSD) for days after inoculation (15, 30, 45 and 60) as percentages for disease severity= 0.0559 Least Significant Difference (LSD) for days after inoculation as percentages for disease severity after 15 days of inoculation= 0.1007 Least Significant Difference (LSD) for days after inoculation as percentages for disease severity after 30 days of inoculation= .0733 Least Significant Difference (LSD) for days after inoculation as percentages for disease severity after 45 days of inoculation= 0.2396 Least Significant Difference (LSD) for days after inoculation as percentages for disease severity after 60 days of inoculation= 0.3625 Chemical control of guava die-back and response of guava cultivars to the disease in Egypt (15, 30, 45 and 60) as percentages for disease incidence= .01..3 Least Significant Difference (LSD) for days after inoculation as percentages for disease incidence after 15 days of inoculation= 0.9719 Least Significant Difference (LSD) for days after inoculation as percentages for disease incidence after 30 days of inoculation= 1.8507 Least Significant Difference (LSD) for days after inoculation as percentages for disease incidence after 45 days of inoculation= 2.003 Least Significant Difference (LSD) for days after inoculation as percentages for disease incidence after 60 days of inoculation= 2.0914 Least Significant Difference (LSD) for tested B. theobromae isolates as percentages for disease severity= .07771 Least Significant Difference (LSD) for days after inoculation (15, 30, 45 and 60) as percentages for disease severity= 0.0518 Least Significant Difference (LSD) for days after inoculation as percentages for disease severity after 15 days of inoculation= 0.0736 Least Significant Difference (LSD) for days after inoculation as percentages for disease severity after 30 days of inoculation= 0.1328 Least Significant Difference (LSD) for days after inoculation as percentages for disease severity after 45 days of inoculation= 0.157 Least Significant Difference (LSD) for days after inoculation as percentages for disease severity after 60 days of inoculation= 0.3055 DISCUSSION Guava (Pisidium guajava L.,) is considered one of the most important popular fruit crops to the Egyptian people. Guava die-back disease is an important and economic serious problem causing severe guava losses in both nurseries and orchards in Egypt Although the recent strategy of control plant diseases is depend upon minimizing of fungicidal utilization to avoid environmental pollution and keep human health, fungicides will be one of Integrated Pest Management (IPM) weapons, fungicides are still one of the most important means to control the causal pathogens of different diseases. The chemical control of guava die-back disease caused by Botryodiplodia theobromae Pat. by fungicides was concerned for a long time accounting for the great importance of this disease and high loss in yield in contaminated soils in different lands. The evaluation of twenty four systemic and non-systemic fungicides was tested in in vitro and in in vivo to evaluate their effect on the fungal growth, disease incidence and disease severity, respectively.
Data obtained showed that increasing fungicidal concentrations decreased the both of linear growth and amount growth of the tested Botryodiplodia theobromae isolate code No. Q.K.4. Although, effect of fungicides was differed, inhibition Abd El-Aziz of the linear growth and amount growth was at different concentrations of the tested fungicides. Amistar Top 325-32.5% E.C. gave the highest decrease of linear growth and amount of growth, followed by Camzin 50% W.P., Monceren 25% W.P., Montro 30% E.C., Topsin-M 70% W.P., Alliette 80% W.P. and Daconil 72% S.C., these set of fungicides exhibited the highest effective in reducing the rate of mycelial growth and amount of growth. Meanwhile, Bellis 38% W.G., followed by Dithane M45 80% W.P., Tilt 80% W.P., Penazole 10% E.C., Opus 12.50% S.C., Master 25% E.C. and Punch 40% E.C., these set of fungicides showed a moderate effective in reducing the rate of linear growth and amount of growth. However, the other fungicides i.e., Vectra 10% S.C., Fungshow 12.50% W.P., Score 25% E.C., Tecto 50% S.C., Rovral 50% W.P., Rizolex T 50% W.P., Ridomil Gold/Plus 42.50% W.P., Copral 50% W.P., Eminent 12.50% E.W. and Thiovat Jet 80% W.G. ex- As such fungicides were applied under greenhouse conditions in two different trials, i.e. foliar spray and soil drench. The former method (soil drench) resulted in the highest efficiency on disease control. This result was related to the nature as soil borne fungus Botryodiplodia theobromae in its colonization to soil and high persistence as fruiting bodies (pycnidia) in it. The differences of fungicides efficiency may be due to the differences of their active ingredient and chemical groups.
Amistar Top 325-32.5% E.C. was the most efficient fungicide in reduce disease incidence and disease severity of Botryodiplodia theobromae Pat. (isolate code No., Q.K.4.), followed by Camzin 50% W.P., Monceren 25% W.P., Montro 30% E.C., Topsin-M 70% W.P., Alliette 80% W.P. and Daconil 72% S.C., Bellis 38% W.G., Dithane M45 80% W.P., followed by Tilt 80% W.P., Penazole 10% E.C., Opus 12.50% S.C., Master 25% E.C., Punch 40% E.C., these set of fungicides showed a moderate efficient in reducing the disease incidence and disease severity. However, other fungicides i.e., Vectra 10% S.C., Fungshow 12.50% W.P., Score 25% E.C., Tecto 50% S.C., Rovral 50% W.P., Rizolex T 50% W.P., Ridomil Gold/Plus 42.50% W.P., Copral 50% W.P., Eminent 12.50% E.W. and Thiovat Jet 80% W.G. showed a least efficient in reducing the disease incidence and disease severity of Botryodiplodia theobromae Pat. Information about cultivar reaction of guava transplants against Botryodiplodia theobromae is still scanty. Cultivar reaction of guava trees is one of the most important factors affecting percentage of disease incidence and disease severity of guava die-back disease, were evaluated. Obtained data showed that all tested cultivars were susceptible but they revealed different reaction to each Botryodiplodia theobromae Pat. isolates. There was a clear rating for the 4 cultivars of guava according to their response to infection with Botryodiplodia theobromae Pat. isolates. This rating figured that Banaty cultivar was most susceptible, meanwhile Malisy Ahmar and El-mobaker were moderate susceptible, Gizy Ahmr was lowest susceptible as they recorded the initial disease incidence and disease severity after 60 days after soil infestation. The variation between reactions of guava cultivars may be due to the differences in their morphological, anatomical structures and chemical components, contrary reaction that occurred against Botryodiplodia theobromae Pat. isolates infection.
